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S324 Am JBackground: The workforce is a key component of the nation’s public health (PH) infrastructure, but
little is known about the skills of local health department (LHD) workers to guide policy and planning.
Purpose: To proﬁle a sample of LHD workers using classiﬁcation schemes for PH work (the
substance of what is done) and PH job titles (the labeling of what is done) to determine if work
content is consistent with job classiﬁcations.
Methods: A secondary analysis was conducted on data collected from 2,734 employees from 19
LHDs using a taxonomy of 151 essential tasks performed, knowledge possessed, and resources
available. Each employee was classiﬁed by job title using a schema developed by PH experts. The
inter-rater agreement was calculated within job classes and congruence on tasks, knowledge, and
resources for ﬁve exemplar classes was examined.
Results: The average response rate was 89%. Overall, workers exhibited moderate agreement on
tasks and poor agreement on knowledge and resources. Job classes with higher agreement included
agency directors and community workers; those with lower agreement were mid-level managers
such as program directors.
Conclusions: Findings suggest that local PH workers within a job class perform similar tasks but
vary in training and access to resources. Job classes that are speciﬁc and focused have higher
agreement whereas job classes that perform in many roles show less agreement. The PH worker
classiﬁcation may not match employees’ skill sets or how LHDs allocate resources, which may be a
contributor to unexplained ﬂuctuation in public health system performance.
(Am J Prev Med 2014;47(5S3):S324–S330) & 2014 Published by Elsevier Inc. on behalf of American Journal of
Preventive Medicine. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/3.0/).IntroductionResearch on the U.S. public health (PH) workforcehas been conducted since 1923, often with thegoal of determining its size and composition.1
Although it is widely acknowledged that the workforce is a
key component of the nation’s PH infrastructure, there are
few guidelines as to the appropriate size, makeup, and skill
sets of local health department (LHD) workers.2 Under-
standing these aspects of the workforce is necessary to
support a core PH function: ensuring a competent public
and personal healthcare workforce. Such understanding canoratory for Informatics, Complexity and Organizational
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and the credentials required for a given title.
The objective of this study is to categorize and proﬁle
PH workers in a novel way using recently developed
classiﬁcation schemes of PH work (the substance of what
is done) and PH job titles (the labeling of what is done) in
order to determine if the work that is done is consistent
with job classiﬁcations across a sample of LHDs.Methods
In 2014, a secondary analysis was conducted of data collected
between 2007 and 2011 from 2,734 employees in 19 LHDs located
in seven states: Arizona (one); Arkansas (three); Florida (nine);
Ohio (one); Montana (one); New Jersey (one); and New York
(three). The original studies were conducted under protocols
approved by the Columbia University IRB. The average LHD size
was 128 full-time equivalents (FTEs) and ranged from 35 to 565
FTEs. Data were collected via an organizational survey developed
in prior research, which was customized for each LHD to includeElsevier Inc. on behalf of American Journal of Preventive Medicine.
C-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
Merrill and Keeling / Am J Prev Med 2014;47(5S3):S324–S330 S325individual employees’ job titles. All employees were invited to
complete the online survey.3,4 Questions were built on a taxonomy
of essential PH work (Appendix A).5 Each employee was asked to
indicate from a list of (1) 44 tasks, assigned to him or her as part of
normal work; (2) 53 knowledge items, for which he or she
possessed better than average knowledge; and (3) 54 resources,
readily available when needed for daily work.
To these existing data, a job classiﬁcation schema was applied
that is under development by a panel of PH experts as part of a
multi-axis schema intended to guide future enumerations of the
nation’s PH workforce. The schema and its development are
described elsewhere in this supplement.6 Two researchers catego-
rized each employee’s job title into one of the job classes in the
schema. Inter-rater agreement between researchers was assessed
with Cohen’s κ. Within each job class, the responses from
employees regarding their tasks, knowledge, and resources
(TKR) were tested for agreement using a free-marginal version
of Fleiss’s κ for multiple raters.7 Agreement was interpreted by
categorizing κ scores of zero or less as no agreement, and then
dividing the range of positive κ scores into quintiles designated as
negligible, poor, fair, moderate, and substantial agreement.
To determine if job class versus LHD was driving the variation
in agreement, three two-factor ANOVAs without replication,
using job class and LHD as factors, were conducted: one each
for tasks, knowledge, and resources. Three additional ANOVAs
with replication were conducted using job class and two groups as
factors: smaller LHDs with less than 50 FTEs and larger LHDs with
50 or more FTEs. These categories were based on the size of the
LHDs in our data. Seven of eight job classes that were common
across all LHDs were used for these ANOVAs. Agency Director
was not used for the job class versus LHD analysis because with
only one director in each LHD, agreement could not be calculated.
Five exemplar job classes were selected to examine in more detail
to determine which tasks, knowledge, or resources led to agreement
or disagreement among employees. Four classes—PH Agency
Director, PH Nurse, Clerical/Administrative Assistant, and Environ-
mental Health Worker—were chosen because they were common
across all 19 LHDs and together comprised approximately 60% of
the national LHD workforce at the time of data collection.8 The ﬁfth
exemplar job class, Nutritionist, at 0.5% of the workforce,8 was
chosen because the scope of work is comparatively well deﬁned.9
For each job class, TKR were assigned as congruent in two
directions: positive congruence if more than 66% of employees
agreed that they did perform a task, possess an item of knowledge,
or had access to a resource; and negative congruence if less than 33%
of employees responded that they did (i.e., employees in that job
class were considered to be in agreement about an item, in either a
positive or negative direction). If the percentage of employees
responding within a job class fell between 33% and 66%, that TKR
item was assigned as incongruent (i.e., employees in that job class
were considered to have no consensus about that item).Results
Of 2,734 employees in 19 LHDs, 2,433 completed the
survey (response rate, 89%). Within individual LHDs,
response rates ranged from 80% to 100%. Once job titles
were classiﬁed, data were present within 36 of 41 job
classes in the PH workforce schema (Table 1). A total ofNovember 2014ten job classes were eliminated from the study for
containing ﬁve or fewer employees († in Table 1). Eight
job classes were represented in all 19 LHDs (n in Table 1).
Based on the data, two job classes were added—Medical
Examiner and Attorney—which were subsequently
included in a revised schema. Cohen’s κ between the
two researchers that classiﬁed the job titles was 0.74,
indicating substantial agreement.
Table 1 shows Fleiss’s κ scores indicating that employ-
ees within a job class exhibited fair to substantial agree-
ment on the tasks performed. Workers within job classes
that exhibited at least fair agreement on all three TKR
components were Information Systems Managers, Infor-
mation Technology Specialists, PH Dentists, Animal
Control Workers, Community Health Workers, and
Accountants. The highest agreement was achieved within
the Agency Director class.
Employees exhibited slight to poor agreement on
knowledge possessed and resources available. The job
class that exhibited the lowest amount of agreement was
Program Director. The job class with the poorest agree-
ment across all three TKR components was Medical
Examiner, which exhibited even less agreement in tasks
and resources than the catch-all category of “other.”
There was little difference in TKR agreement between
titles within the Nurse job class (Registered Nurse, PH
Nurse, Licensed Practical Nurse). All had low levels of
agreement in comparison to other job classes.
Table 2 shows results from a series of ANOVAs
comparing variation in the level of agreement between
employees within an LHD on whether they performed
the task, possessed the knowledge, or had access to the
resource in question. The ANOVA results show that job
class is a factor that drives variation in agreement on
TKR and that LHD membership is not (α¼0.05). This
means that employees’ relationship to their tasks, know-
ledge, and resources are more likely to be inﬂuenced by
job class rather than the LHD that employs them. Table 3
compares variation in employee agreement on TKR with
two factors: job class and LHD size (smaller LHDs of less
than 50 FTEs and larger LHDs of 50 or more FTEs).
The ANOVAs show that LHD size does not have an
effect on variation in TKR agreement and does not have
an interactive effect with job class (α¼0.05).
Levels of congruence on TKR varied among ﬁve job
classes that were examined in detail. A table of the TKR
elements for each class is provided in Appendix Table 1.
A majority of the congruent TKR items for these classes
were logical and expected. Based on the authors’ knowl-
edge of PH work, there were unexpected incongruences
(items on which employees did not agree).
Agency Directors demonstrated the most congruence,
with 129 of 151 (85%) tasks; knowledge; and resource
Table 1. Inter-rater agreements for each job class on 151 essential tasks, knowledge, and resources that comprise public
health work, as reported by 2,734 public health workers
Job class Count
Fleiss’s κ
Tasks Knowledge Resources
1.1 Management and Leadership
1.1.1 Public Health Agency Director* 19 0.48 0.43 0.67
1.1.1.2 Department/Bureau Director† 2
1.1.1.3 Program Director* 69 0.22 0.17 0.14
1.1.3 Public Health Manager/Program Manager 58 0.22 0.16 0.21
1.1.4 Other Management and Leadership 50 0.25 0.15 0.16
1.2 Professional and Scientiﬁc
1.2.1 Behavioral Health Professional 19 0.49 0.28 0.16
1.2.2 Emergency Preparedness Worker 6 0.49 0.20 0.29
1.2.3 Environmental Health Worker* 228 0.30 0.21 0.18
1.2.4 Epidemiologist 10 0.30 0.10 0.15
1.2.5 Health Educator* 75 0.32 0.14 0.18
1.2.6 Information Systems Management 8 0.35 0.32 0.49
1.2.6.3 Information Technology Specialist 22 0.55 0.40 0.37
1.2.7 Laboratory Worker 13 0.59 0.13 0.14
1.2.7.2 Technician 7 0.64 0.40 0.14
1.2.7.3 Scientist/Medical Technologist† 2
1.2.8 Nurse† 0
1.2.8.1 Registered Nurse 95 0.38 0.18 0.10
1.2.8.1.1 Public Health Nurse* 206 0.30 0.16 0.12
1.2.8.1.2 Other Registered Nurse (clinics) 78 0.31 0.16 0.10
1.2.8.2 Licensed Practical/Vocational Nurse 50 0.39 0.21 0.12
1.2.9 Nutritionist 103 0.43 0.21 0.17
1.2.10 Oral Health Professional† 0
1.2.10.1 Public Health Dentist 18 0.54 0.40 0.32
1.2.10.2 Other Oral Health Professional 40 0.40 0.29 0.14
1.2.11 Physician† 0
1.2.11.1 Public Health/Prev. Medicine Physician 40 0.57 0.26 0.21
1.2.11.2 Other Physician† 1
1.2.13 Public Information Specialist 8 0.60 0.19 0.01
1.2.14 Social Worker 22 0.38 0.22 0.23
1.2.17 Other Professional and Scientiﬁc 9 0.35 0.04 0.10
1.3 Technical and Outreach
1.3.1 Animal Control Worker 24 0.33 0.44 0.30
1.3.2 Community Health Worker 11 0.53 0.39 0.38
(continued on next page)
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Table 2. Results from three two-factor ANOVAs without
replication showing the effects of local health department
membership and job class on the variation of Tasks,
Knowledge, and Resources agreement
Source df M2 F p-value
Tasks
Job class 6 0.3184 3.5397 0.0031
LHD 18 0.1289 1.4327 0.1310
Knowledge
Job class 6 0.3436 4.5681 0.0004
LHD 18 0.0850 1.1305 0.3337
Resources
Job class 6 0.2968 2.5505 0.0239
LHD 18 0.1823 1.5668 0.0818
Table 1. Inter-rater agreements for each job class on 151 essential tasks, knowledge, and resources that comprise public
health work, as reported by 2,734 public health workers (continued)
Job class Count
Fleiss’s κ
Tasks Knowledge Resources
1.3.3 Home Health Aide† 1
1.3.4 Other Technical and Outreach* 254 0.43 0.21 0.13
1.4 Support Services
1.4.1 Clerical Personnel* 350 0.47 0.35 0.22
1.4.1.1 Administrative Assistant* 144 0.46 0.25 0.22
1.4.1.2 Secretary 21 0.49 0.50 0.20
1.4.2 Support† 3
1.4.2.1 Accountant 79 0.54 0.35 0.37
1.4.2.2 Facilities Manager† 2
1.4.2.3 Grant and Contracts Manager/Specialist† 5
1.4.2.4 Human Resources Staff 124 0.37 0.12 0.10
1.4.3 Other Support Services 124 0.32 0.13 0.12
1.5 Other 8 0.19 0.09 0.17
Attorney 11 0.35 0.12 0.14
Medical Examiner 8 0.09 0.12 0.09
Average 0.40 0.24 0.20
Note: Only job classes present in the data are shown.
nClasses are represented in all the local health departments in the sample.
†Not analyzed due to insufﬁcient sample size.
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were positively congruent (466% agreed they performed
the task, possessed above-average knowledge, or had
access to the resource). Two of the unexpected incon-
gruent items for agency directors were knowledge of
equal employment opportunity guidelines and grant
requirements. Clerical/Administrative Assistant was the
second most congruent job class, with 104 (69%) con-
gruent TKR items. Of these, only 18 (12%) were
positively congruent. Two of the unexpected incongruen-
ces for this class were knowledge of staff schedules and
the task of managing inventory. Environmental Health
Workers were the third most congruent, at 99 (66%)
TKR items. Thirty-ﬁve (23%) TKRs were positively
congruent. Three of the unexpected incongruent items
for this class were knowledge of the ecologic model of
PH, community health improvement methods, and the
task of conducting community assessments.
Nutritionists were the fourth most congruent of the
exemplar job classes, with 90 (60%) congruent TKR
items. Only 16 (11%) TKR items were positively con-
gruent, including just four tasks: using e-mail, using theNovember 2014Internet, educating the public, and meeting with clients.
Unexpected incongruence included the task of develop-
ing information materials. Public Health Nurse was the
Table 3. Results from three two-factor ANOVAs with
replication showing the effects of local health department
size and job class on the variation of Tasks, Knowledge, and
Resources agreement
Source df M2 F p-value
Tasks
Job class 6 0.3184 1027.2 0.0001
LHD size 1 0.0025 0.9375 0.3412
Interaction 6 0.0002 0.0756 0.9981
Knowledge
Job class 6 0.3436 21.624 0.0001
LHD size 1 0.0002 0.0122 0.9127
Interaction 6 0.0009 0.0596 0.9990
Resources
Job class 6 0.2968 11.438 0.0001
LHD size 1 0.0259 1.0004 0.3258
Interaction 6 0.0026 0.1008 0.9957
Note: Boldface indicates statistical signiﬁcance.
LHD, local health department
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congruent TKR items. Of these, 30 were positively
congruent. Among unexpected incongruences were0%
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Clerical/A
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Figure 1. Percentage congruency of tasks, knowledge items, an
Note: Includes 44 tasks, 53 knowledge items, and 54 resources. Black indi
indicates incongruence. Individual results for the complete list of 151 TKRs
K, knowledge items; R, resources, T, tasks.knowledge of community health improvement methods
and the tasks of reporting data to the county or state and
responding to emergencies.Discussion
This study examined the relationship between an essential
set of TKRs that comprise PH work and 36 PH job classes.
The data are a sample representing about 1% of the nation’s
estimated 190,000 local PH workers and only 19 of 2,532
LHDs, which limits the generalizability of our ﬁndings.8
Nevertheless, there is no other source of standard detail on
PH work performed by individual employees. This study
suggests that PH workers within a speciﬁc job class tend to
bemore similar in the tasks they perform andmore variable
in the knowledge they possess and in access to resources.
The mission of PH is to create conditions in which all
people can be healthy. To accomplish this very broad
mission, multiple disciplines are required to meet the
needs of local populations within a local task environment.
Yet, within PH’s mission there are well-recognized com-
mon core functions: to assess population health needs and
develop policies to ensure these needs are met.10 In this
respect, there is a basis for commonality in PH work and
thus some degree of TKR congruence within job classes.
The variability we uncovered, particularly in the
knowledge and resources that comprise PH work, mayK R T K R T K R
dministrative
istant
Nutrition Agency Director
d resources for each of the ﬁve exemplar job classes.
cates positive congruence; gray indicates negative congruence; pattern
are shown in Appendix A.
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requirements. In fact, there may be less congruence
among occupations at LHDs smaller than those examined
here, where one employee performs several roles. This has
implications for the quality of PH services the workforce
can deliver. PH worker certiﬁcation and health depart-
ment accreditation are under way nationwide.11,12 Under-
standing the reasons for low agreement on knowledge and
resources will allow for better allocation of scarce training
and resources that can improve PH systems.
Historic developments and an aging workforce may also
play a role.13 For example, Environmental Health Workers
as a job class had unexpected negative congruence on
knowledge of community health improvement and assess-
ment and the ecologic model of PH. This worker class
evolved from a sanitarian role narrowly focused on local
health code enforcement. If, as we suspect, the environ-
mentalists in our sample are part of an aging workforce
that has been on the job for many years, they may retain
this narrow focus. Employees trained more recently might
exhibit positive congruence on community-focused items
that are critical to contemporary PH work. Future work
may examine these data in relation to employee age,
education, and years of experience in PH. Future work
also may consider developing precise subsets of knowledge
and resources for speciﬁc occupations.
Of the ﬁve exemplar job classes we examined, four have a
small proportion of positively congruent TKRs, numbering
only between 15 and 35 (11%–23%), suggesting that scope
and specialization of these job classes is not well deﬁned
relative to essential PH work. The exception is the PH
Agency Director, which has 113 (75%) positively congruent
TKRs, suggesting the broad capability and range of skills
and knowledge necessary at the level of agency leadership.
Variation in scope of work appears to affect knowledge
and resources. Job classes that tend to be speciﬁc and
narrowly focused such as Animal Control Workers and
Accountants had high agreement in TKR. One exception
to this are Medical Examiners. We expect that the low
agreement we found in the Medical Examiner job class is
due to the clinical pathology focus of the work versus the
PH focus of the TKR taxonomy. The taxonomymay need
to be augmented to address this job class.
Job classes that perform many roles, such as Mid-Level
Managers and Program Directors, show less agreement.
The range of programs that workers in these titles
manage or direct may explain this ﬁnding. For example,
although in the same job class, a Director of Environ-
mental Health in charge of brownﬁeld inspections and
water safety will exhibit a different set of TKRs than
might a Director of Maternal Child Health in charge of
clinic operations, respite care, and family support serv-
ices. Another example with relatively low agreement isNovember 2014PH Nurse, a class that professes a multilevel view of
health. PH Nurses are qualiﬁed to serve in clinics; home
health; dual roles (e.g., infections disease and school
health); or in programs as diverse as environmental
health, substance abuse, or emergency preparedness.
Also within their scope of work are community collab-
oration, health teaching, and policy development.14
In the coming years, healthcare reform and emergence
of “big data” analytics will both challenge and provide
opportunities for the PH workforce to make an even
greater impact on population health.15–17 Reinforcing
knowledge as a public health tool is critical to properly
addressing the coming changes. One way to do so would
be to remodel some PH roles as “knowledge workers.”
A knowledge worker is one whose main capital is knowl-
edge, similar to software engineers, architects, and scien-
tists.18 Our results demonstrate signiﬁcant gaps regarding
items of knowledge that are essential to PH work.
Although not the only gap identiﬁed, knowledge improve-
ment can be accomplished at an individual level, where
resources and tasks are more organizationally dependent.
A renewed focus on transitioning the PH worker culture
into a knowledge culture could help, as the PH enterprise
addresses emerging opportunities and challenges.
This study demonstrates that how PH workers are
categorized and labeled may not match employees’ skill
sets or how health departments allocate resources. We
found higher agreement in tasks compared to knowledge
and resources, which suggests that job class labels may
differentiate what is done, but not how PH accomplishes
its mission. The discrepancy appears to be less about
differences in LHD governance, location, or size, and
more about how speciﬁc job titles are deﬁned. Such
discrepancies may contribute to unexplained ﬂuctua-
tions in the performance of the nation’s public health
systems.
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